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Studies on the storage stability of Andong Sikhe
*Ha Young Kwon and Suk Kyung Yoon

Department of Food and Nutrition Graduate School of Andong National University

Abstract

This study was carried out to determine optimal conditions in storing Andong sikhe. We made Andong
sikhe according to the traditional recipe, and fermentation it has been stored either with (group B) or without
(group A) “Saengkiwon Songi” for 40 days at 7+2°C. The changes of pHs, sweetness, the number of total
bacteria and lactic acid producing bacteria, the quantities of organic acids and free sugars produced had been
measured regularly since the 3rd day after fermentation. The results are as follows: The pH of both groups
were 5.63 immediately after fermentation, and then gradually decreased to 4.02~4.05. The sweetness was
higher in group A (4.0) until the 15th day of storage, and then the same (17.5) in both groups. The sample
from the 6th day in group A, and the samples from the 3rd and the 9th day in group B obtained the highest
scores in their sensory evaluation. The numbers of total bactetia and lactic acid producing bacteria showed
maxium on the 3rd day in both groups. 8 kinds of organic acids were detected, lactic acid being the most of
all, 3 kinds of free sugars - fructose, glucose and maltose - were detected ; glucose and maltose have gra-
dually increased throughout the storage period but fructose was not been detected after the 6th day in both

groups.
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Scheme 1. Extraction and Analysis of Organic acid

Sikhe 40 g
l

passed through a Dowex 1-X 8 anion exchange column

Washing to H:O 100 m!/
l
20 min leaving after 4 m/ of 5% H,SO. add
l
collect of purified water until 40 m/ of organic acid elute
(Flow rate 1 drop/5 Sec)

Evaporate to dryness (by rotary evaporator)
2 m!/ of *LS. solution
2 m/ of BF3/MeOH
Reaction at 80°C for 30 min (in sand bath)
into test tube
4 m/ of Sat. Ammonium Sulfate
2 m! of chloroform
Shake
!
Drow lower layer into test tube Na,SO,
| G.C.

*Internal standard: lauric acid.
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Table 1. Working conditions for Organic acid analysis
by GC

Instrument
Column

Varian VISTA 402 Capillary GC
HP20M (Hewlete-paokard) 0.2 nm¢ X
25M

70°C (hold 1min) - 5°C/min - 210°C
(hold Smin)

Column oven temp.

Carrier gas H2, 12 psi

Injection 0.2 ! with split mode at ratio of 1:30
Make up gas N

Detector FID at 1x 10"

Injector temp. 250°C

Detector temp. 270°C

Aol W3 AT 77
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Table 2. Working conditions for free sugar analysis
by HPLC

Instrument Waters Associates 600A Pump with U 6K
Universal

Detector Waters Associates R-401 Differential Re-
fractometer

Attenuation 8

Column Carbohydrate Analysis Column (3.9 mm X 30
mm)

Mobile Phase Acetonitrile/Water (80/20)

Flow Rate 1.5 ml/min

Chart Speed 0.5 cm/min

Table 3. The change of pH and sugar concentrations of Andong sikhe prepared with (B) or without(A) “saengiwon

songi” during storage period

sample day  control 0 3 6 9 12 15 20 25 30 35 40
pH 625 563 448 433 426 415 412 413 412 411 410 405
A sugar 40 65 16 165 17 175 175 175 175 175 175 175
pH 625 563 540 435 428 417 415 413 410 411 408 402
B sugar 40 65 15 155 16 165 165 17 17 17 17 17
-289- grz2|7at3] 2] A 13 A 3 3(1995)
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Table 4. The change of sensory evaluation of Andong sikhe

i

da
factor y 0 3 6 9 12 15 20 25 30
A 24 2.5 2.7 2.4 23 22 20 20 1.7
*Sweetness
B 1.7 2.8 4.3 4.0 4.0 4.7 38 38 4.0
A 1.4 3.1 20 24 24 2.3 1.7 1.5 2.3
Sourmness
B 1.3 1.3 1.3 1.7 24 2.5 2.5 3.0 2.2
A 4.1 38 43 3.7 34 3.2 35 3.0 2.8
Color
B 49 4.7 4.7 4.0 36 30 25 23 1.8
A 4.0 3.8 3.0 2.7 3.0 32 2.7 25 2.5
Aroma
B 4.0 4.8 4.3 3.3 4.0 3.2 2.0 1.8 1.8
A 5.0 4.0 4.0 39 33 3.0 2.7 1.5 1.4
Texture
B 5.0 41 41 3.7 3.6 3.0 2.7 1.6 1.3
*P < 0.05.

Table 5. The change of the number of total bacteria and lactic acid producing bacteria of Andong sikhe during

storage
- :

bacteria ay 0 3 9 12 15 25 35

A 1.50x10° 1.66x 10" 1.30x10° 1.10x10° 3.50x10° 2.50x10" 1.90x 10" 6.50% 10’
total bacteria L

B 1.50x10° 3.70x 10° 4.00x10" 3.10x10" 290x10° 2.35x10’ 1.88x10" 7.45x10’
S5 8 7 7 7 7 7 7
Lactic acid pro- A 1.40%10° 1.50%10° 4.50x 107 2.69x 107 2.65x10" 2.12x107 1.32x10° 1.23x10
ducing bacteria B 1.40%10° 3.02x10° 3.00x10" 2.96x 10" 2.20x10° 2.10x107 1.62x10" 1.72x1¢’
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Table 6. The change of organic acid content produced during sterage in Andong Sikhe (mg%)

da
organic acid y 0 3 6 9 12 15 20 25 30 35 40

A 21.4 473 1083 1105 1134 1339 1585 1809 166.0 169.5 165.2
Lactic acid

B 21.4 421 98.1 1195 1240 1286 1315 1532 1712 1713 1782

A 0.6 0.7 0.7 0.7 0.5 0.5 0.6 1.5 1.0 1.0 1.0
Oxalic acid

B 0.6 0.7 0.8 0.6 0.5 04 0.5 0.5 0.6 0.6 0.9

A 0.4 0.4 0.4 0.4 0.5 0.3 0.2 0.2 0.4 0.4 0.4
Malonic acid

B 0.4 0.4 0.4 03 0.4 0.3 0.2 0.3 0.3 0.2 0.3

A trace trace trace trace trace trace trace trace trace trace trace
Fumaric acid i

B trace trace trace trace trace trace trace trace trace trace trace

A 4.8 5.1 55 7.4 7.2 7.2 72 8.6 9.7 9.5 9.7
Succinic acid

B 4.8 6.2 7.4 7.3 7.7 9.1 9.5 9.6 9.8 9.1 9.7

A trace 0.2 0.3 04 0.2 0.1 0.1 0.6 0.2 0.1 0.4
Malic acid

B trace trace 0.1 0.1 0.2 0.1 0.1 0.3 0.3 0.3 0.4

A 49 0.8 0.4 0.5 0.6 0.5 0.7 0.7 0.6 0.8 0.4
Citric acid

B 49 0.2 0.4 0.5 0.8 0.7 0.7 0.6 0.6 0.6 0.7

A 3.6 3.7 3.8 42 4.1 4.2 4.5 4.2 5.0 6.0 6.2

Pyroglutamic acid
B 3.6 3.7 38 3.9 3.5 3.5 34 4.4 4.5 4.5 4.7
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lactic acid-A sample

lactic acid-B sample
succinic acid-A sample
succinic acid-B sample
pyroglutamic acid-A sample
pyroglutamic acid-B sample
oxalic acid-A sample

oxalic acid-B sample

citric acid-A sample

citric acid-B sample
malonic acid-A sample
malonic acid-B sample
O--O malic acid-A sample

QO--O malic acid-B sample

Fig. 1. The changes in organic acids content in An-
dong sikhe during storage.
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Table 7. The change of free sugar content produced during storage in Andong Sikhe (%)

day

free sugar contorl 0 3 6 9 12 15 20 25 30 35 40
A 046 052 0.28 - - - - - - - . -
Fructose
B 046  0.60 0.27 0.17 - - - - - - - -
A 0.83 095 1.50 1.99 215 220 230 248 227 225 220 210
Glucose
B 0.83 1.01 1.58 1.57 1.83 207 200 210 212 247 236 230
A 550 6.52 1058 1193 1247 12.08 1225 13.04 1233 12.07 1200 11.90
Maltose
B 550 567 1118 1141 1171 1171 1171 1200 1117 1114 10.63 10.50
=z Hatal =] A 1149 A 3 3(1995) -292-
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